Virginia Law Review [Vol. 80:2233 Professor David Gray Carlson attempts to "solve" the secured debt puzzle by denying that there really is a puzzle. Using price theory, Carlson contends that, because security interests lower the cost of debt service by "shifting power from the debtor to the creditor," '4 they actually reduce risk and therefore the interest compensation the creditor requires. This reduction in risk, Carlson asserts, "is large enough to make available credit that otherwise would not be extended." 5 And, if no future unsecured creditors arise, "the risk dissipated by the security interest vanishes entirely." 6 The fundamental problem with Carlson's article is its remarkable inconsistency with his prior work. For years he has argued that efficiency alone fails to explain everything (or much of anything) about secured credit. Carlson has seen more clearly than anyone else writing in commercial law that "there is no single correct explanation [of law]." 7 Rather, " [t] here are infinite correct explanations, each co-existing with the other at different levels of generality."" This Carlson, the true Carlson, is insightfully right. Through his full body of work, Carlson has tried admirably to broaden the debate and make it more inclusive, less rigid, and more democratic. In doing so, he has essentially argued for a mulPuzzle, 22 J. Legal Stud. 73 (1993) Rev. 207, 234 (1986) .
8 Id.
tivalent analysis of law, which is the central idea of this Commentary.
In his present article, however, Carlson's solution to the secured debt puzzle joins most other justifications and criticisms of Article 9 in purporting to be a certain and precise explanation of secured lending and the existing Article 9 priority scheme. The Article 9 debate has been defined in bivalent-yes/no, black/white, true/ false-terms. Proponents of secured debt have justified its existence on various efficiency grounds. 9 In contrast, opponents maintain that the present secured debt priority scheme may be unfair to nonconsensual (i.e., tort) claimants and unsecured creditors. 10 This bivalent tug-of-war between efficiency and fairness has dominated the Article 9 literature. To date, however, neither side has made significant progress in bolstering or undermining the legitimacy of secured debt. Both sides have labored like Sisyphus to push their views to the pinnacle of Article 9 theory, but neither has much to show for their efforts.
This Commentary urges that we take the debate in an entirely different direction. It rejects the very premise of bivalence in the Article 9 setting in favor of a principle of fuzzy logic." According to this principle, everything is a matter of degree; fuzziness is multivalence. It suggests an infinite number of perspectives for viewing a problem, not just two extremes: "analog instead of binary, infinite shades of gray between black and white."' 2 Part I of this Commentary explores the general parameters of fuzzy logic, discussing the operation of fuzzy principles, fuzzy rules, fuzzy sets, and fuzzy systems. Embracing and applying these fuzzy concepts, Part II 9 See, e.g., Jackson & Kronman, supra note 3, at 1152-53 (justifying secured debt as providing savings in monitoring costs); Levmore, supra note 3, at 51-53 (explaining secured debt as a device to assure that necessary monitoring occurs); Scott, supra note 3, at 931-33 (justifying secured debt as both an incentive and form of compensation for the valuable monitoring role played by the secured creditor); White, supra note 3, at 491-502 (explaining secured debt as a response to different levels of creditor risk aversion). In this literature, "efficiency" generally refers to the Kaldor-Hicks concept of efficiency: if the gains to society from a particular rule exceed the losses imposed on society, the rule is efficient. See Richard A. Posner, Economic Analysis of Law 13-16 (4th ed. 1992) .
10 See, e.g., Lynn M. LoPucki, The Unsecured Creditor's Bargain, 80 Va. L. Rev. 1887 Rev. (1994 .
11 For an accessible account of fuzzy logic, see Bart Kosko, Fuzzy Thinking (1993 4 We admire the work of these scholars and build on it to argue for using fuzzy analysis more broadly, even systematically, to understand and interpret the whole of secured transactions law.
Fuzzy CONCEPTS
Academics, like most everyone else, usually speak, write, and think in bivalent terms. An especially rigorous type of this bivalent logic is used extensively in numerous aspects of everyday life, including mathematics and computer science, where it is particularly useful to work with strings of zeroes and ones and to eliminate fractions. But, in employing this type of logic, one "trades accuracy for simplicity.' 5 The alternative descriptions "my lawn is green" and "my lawn is yellow" are bivalent statements. They describe one's view of the lawn. Yet, rarely is either precisely accurate-grass is seldom completely green or completely yellow.
Fuzziness, or multivalence, may be useful everywhere between these two extremes. A fuzzy interpretation of the statement "the lawn is green" takes the statement to be a partial truth.
16 Fuzziness attempts to capture a more nuanced and precise picture of the world, not merely a bivalent description of it. Fuzziness does not, however, reject absolutes-multivalence reduces to bivalence in extreme cases. Occasionally, a lawn really is purely green or purely 13 See L.A. Zadeh, Fuzzy Sets, 8 Info. & Control 338 (1965 504-18 (1991) .
15 Kosko, supra note 11, at 21. yellow. Yet fuzziness recognizes that this description is accurate only in rare situations. More often, a lawn is more accurately described as both green and yellow or, in fuzzy terms, as both green and not green. Multivalent logic trades the "rounded-off simplicity of bivalence" for "the expressive power and accuracy of fuzziness."' 17 Fuzziness recognizes that every statement, every word, is a matter of degree.' Suppose, for example, that one imagines being on vacation. The word "vacation" has a different meaning for each of us because we have all read, taken, or dreamed about different vacations. The words we use are public, but we think in sets (denoted by these words) that are private and subjective.' 9 The word "vacation" stands for a set of vacations, a group of activities we can each point to and call "vacation. ' 20 But which events are really "vacations" and which are not? Is a two-week stay in Hawaii a vacation? What about a weekend away from your children? How about leaving work early one Friday afternoon? It should be apparent that "vacation" is a matter of degree. Each of these events is to some degree both a vacation and not a vacation. The boundary between vacation and non-vacation is a blurry one. The word "vacation" stands for a fuzzy set of events that may constitute a vacation. 21 Bart Kosko summarizes, "We think in fuzzy sets and we each define our fuzzy boundaries in different ways and with different examples." '22 The very looseness of the fuzzy set enhances its expressiveness.
"Fuzzy logic," a term used to describe technology employed in devices from video cameras to washing machines, 23 is nothing more than reasoning with fuzzy sets. In practice, it most often means creating devices that reason with fuzzy rules-if-then statements 23 See, e.g., Michael Schrage, Looking Ahead to the Smart House, Boston Globe, Nov. 28, 1993, at 84 (reporting that fuzzy logic is used in the computer system of a proposed "smart home"); Michael White, A Wooly Head for Logic, The Times Magazine (London), Jan. 22, 1994, at 26, 26 (discussing the uses of fuzzy logic in consumer appliances like camcorders, microwave ovens, and dishwashers).
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Commentarylike, "If the clothes are Very Dirty (fuzzy set X), then make the wash cycle Longer (fuzzy set Y)." In mathematical terms, fuzzy ifthen rules express the relation between fuzzy sets. Each rule, in turn, defines a "fuzzy patch," the product of fuzzy sets X and Y. 24 "The wider the fuzzy sets [X and Y] , the wider and more uncertain the fuzzy patch." ' Moreover, the fuzzier the fuzzy set, the more the set resembles its own opposite, and the greater its fuzzy entropy. A set with 0% fuzziness is a black and white set; a set that equals its own opposite is a 100% fuzzy set. 26 The operation of fuzzy sets is nicely illustrated in the context of America's favorite pastime. Suppose, for example, we are attempting to determine the batting average of a hitter described by baseball pundits as "good." We might sketch a graph, where the x axis represents the range of batting averages, and the y axis represents whether a particular hitter is good. Illustration 1 graphs in this manner the traditional, bivalent view of a good hitter. In Illustration 2, the concept "good" is denoted by a curve of "fit values"-a number between the "bit values" of zero and onethat, for each average, provides the degree of membership in the set of good hitters. Good hitting is a smooth function of average. Every hitter is a good or not-good hitter to some degree. As such, the graph of "not good" looks like the mirror image of the "good" curve, as seen in Illustration 3. If Illustrations 2 and 3 are placed on top of each other, they intersect at the point where "good" equals "not good," where fuzziness is most explicit. 27 The power of fuzzy sets is evidenced by a comparison with bivalent sets. Bivalent sets are drawn with hard, sharp lines between being a good and a not-good hitter. In bivalent terms, some hitters are good and others are not good, and no one hitter is (at the same time) both. In Illustration 1, we segregate good and not good hitters at a single point-hitters with an average of .300 or higher were considered good, and those with an average below .300 were considered not good. Yet this view does not comport well with reality. Whether a hitter is good, "like most properties of the world, is a matter of degree." 2 8 Whereas curves and fuzzy sets show this smooth change, from good to not good, straight lines do not show it, nor can they. Fuzzy sets tie words to curves, recognizing that all hitters are good or not good to some degree. The hitter who has a batting average of .280 is good and not good, and probably more good than not.
Combining fuzzy rules allows us to create a fuzzy system that automatically converts inputs into outputs. Building such a fuzzy system requires three steps: (1) selecting the inputs and outputs of the system, (2) picking the fuzzy sets, and (3) choosing the fuzzy rules.
2 9 Assume, for example, that we want to build a washing machine that "knows" to wash dirtier clothes more intensely than relatively clean clothes. Suppose our input is the degree of dirtiness and our output is the intensity of the wash.
First, we select the fuzzy subsets of the inputs and outputs. Finally, we choose the fuzzy rules. This step associates the inputs and outputs-i.e., the degree of dirtiness with the intensity of the wash. Because we want the intensity of the wash to correspond to the dirtiness of the clothing, we might posit the following rules: The type of rule we develop determines the size of the patch. Sloppy rules create large patches. Fine, more precise rules produce smaller patches. As the widths of our triangles decrease, the fuzzy sets decrease in their fuzziness. Regardless of the precision of the rule, however, "[e]ach input to the fuzzy system [activates] all the rules to some degree as in a massive associative memory."1 31 The more the input resembles the if-part of a fuzzy rule, the more the then-part is activated. The fuzzy system then calculates all these then-part fuzzy sets and takes their average, or centroid, valuethe output of the fuzzy system. Such fuzzy systems make possible products that functionally "think for themselves," by calculating the proper response to complex situations. For instance, the Japanese have used fuzzy logic to control subways and to stabilize helicopters, as well as to improve numerous consumer products.
3 3 The obvious question for our pur-31 Id. at 293.
32 Id. 33 See id. at 38-39.
poses, however, is what all this has to do with law and, more specifically, secured debt. The following Part addresses this question.
II. FUZZIFYING THE SECURED DEBT DEBATE
An underlying tension between fairness and efficiency is at the core of the secured debt debate. To the extent a debtor improves her position by issuing secured debt, she may do so at the expense of unsecured creditors who are either ignorant of or unable to protect themselves against the superior position of secured creditors. 34 Many scholars contend that efficiency concerns justify the present priority scheme, notwithstanding its effect on unsecured creditors. 35 Others assert that a grant of security is fundamentally unfair, "exploit[ing] not only creditors who are forced into unsecured status but also creditors who accept unsecured status on the basis of an underestimation of the risk. 3 6 What unites the respective proponents of efficiency and fairness is their failure to appreciate that law is a paradigmatic example of a fuzzy system. This fuzziness is manifested by the exceptions and ambiguities built into every legal rule and principle. For instance, Article 9 lays out the seemingly bright-line rule that, between two competing creditors with an interest in the same collateral, the first secured creditor to file or perfect prevails. 37 This rule is fuzzified, however, by numerous statutory exceptions that codify overriding policies 38 and by judicial decisions that recognize overriding principles. 39 Further fuzziness manifests itself in cases of lender liability, 34 See Schwartz, supra note 2, at 30-36. For a detailed discussion of the distributional explanations for secured debt, see James H. Scott, Jr., Bankruptcy, Secured Debt, and Optimal Capital Structure, 32 J. Fin. 1 (1977) ; James H. Scott, Jr., Bankruptcy, Secured Debt, and Optimal Capital Structure: Reply, 34 J. Fin. 253 (1979) .
35 See supra note 9 and accompanying text. 36 LoPucki, supra note 10, at 1916. 37 See U.C.C. § 9-312(5)(c) (1990) . 38 See, e.g., id. § 9-401(2) (establishing that misfiled financing statement are effective against person with knowledge of the contents of the financing statement); id. § 9-312(3), (4) (establishing purchase-money priority for conflicting security interest when holder is second-in-time). "Purchase-money" is itself a fuzzy concept because it is pro tanto. See id. § 9-107. It would be even fuzzier-and a better principle-if purchase-money status were acquired to the extent that any new value added in any way by the second secured party had the same effect as the financing of the debtor's purchase of collateral.
39 See, e.g., In re Howard's Appliance Corp., 874 F.2d 88, 93-95 (2d Cir. 1989 ) (reordering normal priority scheme pursuant to constructive trust theory); General Ins. Co.
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Commentarywhich undermine the rules of Article 9 by relying upon more broadly based principles of contract and tort law. 40 The line between a secured party's having priority and not having priority, then, will always be a curve, subject to being redrawn with each new case. 41 Modeling the Article 9 scheme as a fuzzy system is useful because it forces us to think through the interrelations of competing interests and to seek points of intersection. This search for intersection helps us to refine the debate and to screen out needless noise; it defines areas of mutual agreement, thereby identifying the parameters of disagreement. In the context of Article 9, this type of group therapy between economist and non-economist ("symp") 42 -between proponent of efficiency and proponent of fairness-gives birth to mutual recognition that both sides are not as divided in their views as it might otherwise seem. In fact, conceptualizing the Article 9 debate as a fuzzy system simply confirms what we may already expect: economists and symps are not without significant common -round. Indeed, one would probably search in vain either for an economist who at some point would not trade efficiency for fairness or for a symp who at some point would not trade fairness for efficiency. The mechanism of creating a fuzzy system focuses each side on determining the boundaries of its fuzzy sets, as represented by terms such as "efficiency" and "fairness."
Suppose now that we undertake the construction of a fuzzy system that has as its output the degree of harm done to various creditors, to the debtor, and to others as the result of an Article 9 priority scheme similar to that currently in existence. Assume, moreover, that our input in this system is the level of global efficiency achieved by the scheme. The premise underlying this fuzzy system is that everyone (economist and symp alike) can tolerate a greater degree of harm to the involved parties when the corresponding efficiencies produced by this harm are greater. We might contend that this is so because the gains from efficiency in a very efficient system (i.e., lower credit costs for everyone) eclipse the harm borne by a few.
We might then posit the following fuzzy subsets of inputs and outputs. As our set of fuzzy inputs, we might use Perfectly Efficient, Very Efficient, Efficient, Almost Efficient, and Inefficient. For our set of outputs, we might choose Great Harm, Moderate Harm, Some Harm, Little Harm, and No Harm. Admittedly, determining the content of these sets will be a subjective enterprise with variable results. The model mandates that each economist and symp determine for herself the boundaries of the sets corresponding to these terms. This, however, is not a weakness in the model, but rather a strength-it ensures that all sides can be brought together in playing the same game, and it ultimately opens up and refines the debate.
Finally, having developed the relevant sets, we can proceed to create our fuzzy rules. Because we want the degree of harm to correspond to the level of efficiency, we might posit the following: The fuzzy patches created by the system indicate areas of agreement between economist and symp. They are, of course, merely one possible set of fuzzy patches. The utility of this exercise lies more in its process than in its results. The exercise itself outlines areas of existing agreement and helps to build consensus where none existed previously. It also focuses the debate on the remaining areas of disagreement. Finally, it provides both sides with a shared methodology, hopefully enabling them to build a system that will be mutually acceptable.
CONCLUSION
Fuzzy logic and fuzzy concepts are increasingly dominating both modem technology and the sciences, and they can no longer be ignored by academics in any field. Rejecting the search for certainty, fuzzy logic seeks consensus. It is both highly practical and keenly precise. For decades, scholars have relied upon archaic, bivalent tools; fuzzy logic offers more modern tools. As Lotfi Kadeh has noted in this regard: [Vol. 80:2233 
